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05276 
SOV/170-59-7-7/20 


Regularities in the Brittle Fracture of Pure and Alloyed Single Crystals of Zine 


this condition is fulfilled within a wide range of orientations of 
single crystals for both pure and alloyed specimens. As the quantity 
of the admixture increases, the value of K also increases, The authors 
explain this bya hypothesis on thé origination of heterogeneities in 
the shearing process and occurrence of plastic deformation during a 
phase immediately preceding fracture. The value of K for amalgamated 
specimens 1s twice as low compared to - non-amalgamated 
ones, both for pure and alloyed crystals, This is explained by the 
lowering of the surface energy of zine in the presence of mercury, 
The condition formulated by the authors agrees well also with the ex- 
perimental data of the other investigators in this field, such as 
Deruyttere and Greenough /Ref i, and 1s consistent with the theory 
Card 2/3 of P.A, Rebinder /Refs 7-107 on the effect of adsorption-active media 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006-4" 


CIA-RDP86-00513R000929920006-4 . 


"APPROVED FOR RELEASE: 07/12/2001 


eerrea 67397 
2LY.9500 /2 P2200 
- SOV/181~1-9.21/34 
EOS Bryukhanova, 1. S., Kochanova L. Ae, Likhtman Vv. I, 
TITLE; . The Rules Governing the Brittle Bésteuniter Single Zine aucun’ 


~-——~___,_ Crystals 
PERIODICAL: * Fizika tverdogo tela, 1959, Vol 1, Nr 9, pp 1448 - 1456 (USSR) 


ABSTRACT: _ The. present Paper offers g contribution to the Problems 


dealt with in detail, among others, Publications by 
Academician P, A. Rebinder et al., Kishkin, Nikolenko, Ratner, 
Potaka, Shcheglakova, Rozhanskiy, Pertsov, and Shchukin, The 


(13° o = 80) at liquia nitrogen temperature (-196°C) at 
Card 4 " elongation at a constant rate (~12/min) ; The single diel 
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were pure to a degree of 99.99%, and were prepared in the 
authors! laboratory by zonal crystallization. The ‘critical 


ments. Mercury was used as surface-active material. Figure 1 
shows the measuring values and the calculated dependence of 
the limit of the plastic dislocation (a) of the single zinc 


crystals on the orientation angle of the base plane (1 ,) Phe 


- . (E+t)ein(y-{) 
steep decline of a, 1s described by formula an® 3 


sin? x 
where £ is the limit of elongation before tearing, es is the 
final orientation of the base plane before tearing. Figure 2 


different te values. The following holds; N= P gin ¥ sin X43 
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-@ne Rules Governing the Brittle Destruction of Single sov/181-1-9-21/31 


Zine Crystals 


Cara 3/4 


P is the indication of the dynamometer, proportional to the 
degree of elongation. Table 1 contains the values of a? Nw 


and S| (shearing stress) for 6 Xo values in the moment of 


brittle tearing. Figure 3 shows the dependence of the yield 
limit P and the critical normal tension Ny at the yield 
limit of ‘ at constant S., and figure 4 “the dependence of 
ans Nas an $00 Xo° Po(Yo) shows a symmetrical course, first 


a drop with growing ,» @ minimum at ~ 45° and another rise; 
SC ) rises exponentially with growing, /',3 an (Xo) drops 


exponentially, NA (Ho) rises and S(X) shows s linear drop 


- with growing . Figure 5 shows the drop of N. with rising 
Oo nan. 


pre-deformation Ere ) at 20°C. (The samples were first 
elongated at room temperature, only thereafter cooled, and 
further elongated to the tearing point). All these experiments 
were aleo carried out under other conditions: the transition 
into -the brittle state was not attained by cooling, but by 

the action of a strongly gurface-active agent (Hg). Table 2 Yo 
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18 (6) 8/170/59/002/12/013/024 
AUTHORS: § Pertsov, N.V:, Goryunov. Yu. Ve. BO14/B014 
Kochanova, L. A, Likhtman, V. I. 
eee EERE ell “S 
TITLE: The Influence Exerted by the Deformation Rate and Temperature Upon 


the Amount of the Adsorption Effect of Reduction in the Strength 
and Plasticity of Metals and Easily Fusible Metallic Melts 


PERIODICAL: Inzhenerno-fizicheskiy zhurnal, 1959, Vor 


pie 120Spb 797282" (usar) 


RF eid > LF 


ABSTRACT: In the experiments described amalgamated tin single crystals (pu- 
rity of 99.999 %) about 1 mm thick were deformed at room tempera- 
ture within,a wide velocity range (from 102 to 105 & per minute). 
In order to study the effect of temperature, experiments were 
carried out in the temperature range + 40° C and at - 196° ¢C. The 
dependence of the elongation and actual breaking stress of amal- 
gamated and non-amalgamated tin single crystals upon the logarithm 
of the reciprocal deformation rate ig diagrammatically shown in 
figure 1. The diagram of figure 2 illustrates the elongation of 
pure and amalgamated tin crystals at 25° C and -196° C. Here the 
deformation rate was 15%/min. These and further experiments indi- 
cated that, if the rate of deformation is low, amalgamation does 

Card 1/2 not affect the mechanical properties. It may be seen from figure 1 
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The Influence Exerted by the Deformation Rate and 8/170 59/002/12/013/021 
Temperature Upon the Amount of the Adsorption Effect BO14/BO14 


of Reduction in the Strength and Plasticity of Metals 
“i and Easily Fusible Metallic Melts 


= that at room temperature the action of mercury manifests itself 
only at a rate of 104%/min. The dependence of the actual breaking 
Stress, elongation, and yield point of amalgamated and non-amal- 
gamated tin single crystals upon temperature at a deformation rate 
of 15%/min is @raphically represented in figure 3. Below -39° ¢ it 
is no more possible to observe an effect of mercury, which is ex- 
plained by its solidification. It was further shown that the ten- 


of which are Soviet. 


ASSOCIATION: Institut fizicheskoy khimii AN SSSR, g. Moskva (Institute of 
Physical Chemistry of the AS USSR, City of Moscow) 
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AUTHORS ; Likhtman Ver. and Ostrovakiy, ve 
TITLE: 


The Plastic Flow of Lead and 
PERIODICAL: Fizika metallov i m 
pp 282 .. 287 (USSR) 
ABSTRACT: Study of Plastic flow of 


in two types of 4pparatus 
to that of Andrade, 


Tin Under Shear Conditions 


etallovedeniye, 1959, Vol 8, Nr 2, 


¢ The first apparatus, analogous 
is shown in Figure 1, It consists 


Stress a Ce-active medium 
Card1/3 (0.2% oleic acid in vaseline oil), Analogous results were 
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The Plastic Flow of Lead and Tin Under 126 es2qh £26 . 


obtained for tin. Figure 4 shows the relation between V 
and P (the applied stress) for lead and tin. The first™ 

_ parts of the curves are linear but 
of low stresses, Marked flow begins at a defi 
Py » termed the creep limit. Po is 


0.095 kg/mm for lead and 0.09 kg/mm" for tin. 


The plastic 
viscosity for polycrystalline tin was calculate 


d as 
3 x 1ot poise (for a single erystal of tin, it “is 


With increase in 
stress the coeficient of viscosity falls. Figure 6 8hows 


the relation between plastic flow and stress on lead for 
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. SOV/126~8-2~18/26 
The Plastic Flow of Lead and Tin Under Shear Conditions 


relatively high stresses. At 0.7 kg/mm there is 
rise in the curve. Figure 7 shows a similar relationship 
at 89 °c. At this temperature, there is also strict 
proportionality between ve and P ina narrow range of 
stresses up to the creep limit at 0.03 kg/mm” and the 
Sharp rise in the curv 
at room temperature. 
There are 7 figures and 
and 2 English, 


ASSOCIATION: Institut fizicheskoy khimii AN SSSR (Institute of 
Physical Chemistry of the Ac.Sec., USSR) 


SUBMITTED: February 27, 1958 
Card 3/3 


a sharp 


? references, of which 5 are Soviet 
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AUTHORS Kochanova, L.A., Likhtman, V.1I. and Rebinder, P.A. 
TITLE: Influence of Low Melting-point Fused Metal on the 


Mechanical Properties of Monocrystals of Higher Melting- 
point Metais 


PERIODICAL: Fizika metallov i metallovedeniye, 1959, Vol 8, Nr 2, 
pp 288 - 293 (USSR) 


ABSTRACT: Single crystals of zinc (99.99%) and cadmium (99.99%) 
were used in fused tin and lead. Samples were deformed 
at 19-15% per minute with a temperature constant to 
+5 C. The metallic medium (Sn or Pb) was deposited 
on the sample electrolytically (thickness 5 »), which 
was then placed in a tube with powdered graphite to : 
prevent oxidation, Figure 1 shows true stress-strain 
diagrams for pure zinc and zinc with a coating of tin. 

At room temperature the influence of tin is small but 
at higher temperatures tin causes a decrease in strength 
and plasticity. The relation between temperature and 
magnitude of the effect of tin is shown in Figure 2. The 
sharp increase in effect at 300 ~ 400 ~C is connected 


Cardl/3 with an increase in solubility of zinc in tin. The 
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S0V/126--8~2-19/26 
Influence of Low Melting-point Fused Metal on the Mechanical 


Properties of Monocrystals of Higher Mé@ting--point Metals 


character of the fracture also changes from plastic in 
air to brittle in tin. Lead-tin mixtures were also used. 
The effect of pure lead is very slight but with increase 
of tin content in the lead up to 20%, there ia a Sharp 
decrease in strength and Plasticity of zine (Figure 3), 
With further increase of tin content, the effect is much 
Slighter. It was shown that if zine coated with tin is 
held in lead at 400 °c for long priods, the strength of 
the zine recovers (Figure 4). This Shows the absence of 
any marked diffusion of tin in Zinc. A decrease in 
Plasticity and strength of cadmium in tin was also found 
(Figures 5,6). The results on Single crystals show that 
the decrease in strength is not connected With any grain-~ 
boundary effect. 


There are 6 figures and 21 references, of which 12 are 
English and 9 Soviet. 
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“AUTHORS: Shchukin, Ye- p., bikntrany Ye le——~ gov /20-124-2-13/7" 


TITLE: On the Brittle aupture in Single crystals of Zinc 
(0 khrupkon yazryve monokristallov tsinke 


PERTODICAL: eee Akademii neuk SSSR, 1959 Yol 124, ir 2, PP 307-310 
uss) 


ABSTRACT: Tf in a pody there is a crack of the magnitude C, the relation 


pe E6/c¢ holds ror the dangerous tengion vertical to the 


surface of the crack; & nere denotes a certain ainensional 
coefLicient sich does not aifrer considerably from 1. Under 
the action of the tangion the crystal is assumed to be 
. shifted by the emnount A, put shifting is not supposed to 
propagate over the entire cross section because of the 
presence of 2 sucficiensly soiid ovstacle O gin the slip plane» 
, Shear is then Localized to & Limited interval and she field of 
tension existing in the region surrounding this defect can then 
be compared with the elastic field of an incision which is 
parallel to the applied tension. The nexinun expanding tensions 
act along & line forming the angle @ with the plane of the 
card 1/3 jncision. An expression is written down for the reduction of 
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on the Brittle Rupture in single Crystels of Zine gov /20-124-2-15/71 
elastic enorsy a8 > result of the opening of the erack. i235 
in the slip plone, snifts thet have not been carried out 
accumulate within the above interval, it may be that in wae 
erystel © crack corresponding to equilibrium is forucd. “whe 
: author is intercsted in the Limiting cnse of the Lnrgest possivie 
C of such cracks. Such 2 case may erise 4f£, before the sarore- 
mentioned tympenctravle obstncie’s the interval, with high 
concentration of the shirts not carricd out, attains the 
dimensions of the entire slip plane with respect to order of 
magnitude. A formula is written down for the maxinun narount of 
tension. A quite gimilar result is obtained also on the pasis 
of the theory of dislocetions. he relations written down in the 
present peper are considerably simplified in the case of zinc 
single crystals, pDecause one and the same pasis plane ig at the 
same time the only slip plene and the only distinctly narked 
plane of cleavability: The crack will develop above all in that 
qirection of @ in which the locel concentration of the 
expanding tensions is greatest in @ homogeneous jsotropic mediun. 
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In the case of zinc this angle @ will not be so l:rge- 

In conclusion, diagrams for the brittle rupture of 

amalgamated zine single crystals at room temperature are given 

= and discussed in short. There are 4 figures and 12 references, 
6 of which ere Soviet. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute for 
Physical Chemistry of the Academy of Sciences, USSR) 


PRESENTED: September 6, 1958, py P. Ae Rebinder, Academician 


SUBMITTED: June 7, 1958 


card 3/3 


APPROVED FO : 
R RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006 
-4" 


"APPROVED FOR RELEASE 


CH Ee SA ice eed eres 


EnitEs 


: 07/12/2001 CIA-RDP86- 


00513R000929920006-4 


, g pi b SLeeen 2 dude 
. ? 0 Ay 
ASTAF YEVA, GoAes tekhn.Ted. 


Piziko- 
lytic deposits] 
roperties of electro Efe 
[ynyaiconechani te oitva elektrolitichedelih ospadkove ® 
wees dead, nauk SSSR, 1960. 205 pe. tutu as 
ci (glectroplatins) 


APPROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006-4" 


/ / 


ae ae A tet Etats ~ = . 
a eins 


PHASE I BOOK EXPLOTTATION gov /4575 


and V1. JAkhtman 


Veyler, 5. Yes 
Role of Lubricants in 


1960. 251 P- Errata slip 


Lict ia 
ibe otishagtvanannihsValnia weverantes anak 


Kk pri obrabotke metallov 


Deystyiye 512.20 
the Pressworking of Metals) Moscow, 
inserted. 4,500 copies printed. 


Akademiya nauk SSSR. Institut 


@avientyem (The 
Izd-vo AN SSSR, 


Sponsoring Agency? fizicheskoy khimii. 


a Resp. Ed.: PA. Rebinder, Academician. 
hnical personnel. It may 


tific and tec 
-puilding institutes. 


PURPOSE: This ook 15 intended for scien 
algo be used by students of polytechnic and machine 


COVERAGE: The pook contains data on 
orking of mete’s. A large part of the book is devoted to the ph 
cess, In this connection 


chemical regulerit 
Loped new ideas regarding the mechanism 


action, It is furt 
describe quantitatively the pro drawing, and extrusion 
of metals and to develop physicochemical principles for the rational selection 
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g/074/60/029/010/ 003/004 
[3.7510 p013/BOT5 


AUTHORS : Likhtman, Ve Ls and Shehukin, Ye. De 


TITLE: \Y surface Phenomena {n Processés of Deformation and Destruc~ 
tion of Metals 


PERIODICAL: Uspekhi yhimii, 1960, Vol. 29 No. 10, Ppe 1260-1284 


4 of the present survey is the so-called Rebinder effect, 

g of surface-active substances [contained in the 
rt during the aeformat ion and 

destruction of solid bodies. t is caused by 4 decrease of the 
y on new surfaces, e formed during the deformation 

tion of solid podies ersible (physical) adsorption. 

Adsorpti 4 tion of these new surfaces and 
Jecreases th z on or destruction of 

podies (Refs. ; the adsorption-dependent 

change of mechanical proper i i means related tc 
corrosion processes or to th i pody. The action of 

adsorption on the defor mat ion- stability properties of solids is of 
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surface Phenomena in processes of Deformation 5/07 4/60/029/010/003/004 
and Destruction of Metals BO13/B075 


practical jmpor tance for metal working (Refs. 23, 26, 27) Ja fOr powder 

a. production (Refs 19 8), ete Investigation of these phenomena represents 

part of the new branch of science, the physico-chemical mechanics of 

solids. This field of research being developed by Pe Ae Rebinder and his 
collaborators has 178 origin at the boundary between molecular physics, 
solid-state physica, physical chemistry, and the mechanics of the contin- 
uous spectrum. The aim of this branch of science is the production of ~~ 
podies with given structure and properties ag well as the development of \ 
rational methods for the mechanical werking of solid bodies py using 
physico-chemical factors (Refs. 6+ 29). Monocrystals of metals are most 
suitable for investigation purposes» For these objects it is of special 
importance? to apply the recent theory of dislocations to their present 
stage of development. By this means the possibility ig also offared to 
analyze the mechanism of media acting on the deformation~ and stability 
characteristics of bodies (Refs. 43-15, 196 30). Some of these experiments 
are taken into special consideration: 1) Plastification of metal mono- 

crystals under the action or organic surface-active media (Refs 525. 9 

' 40, 135 145 16, 19, 239 24s 31-42) Experimental data confirm not only 
the adsorption character ef this effect but show also the same rules as 

with the adsorption at Liquid boundary surfaces. The plastifying effect 
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which is extremel ed and varied, is connected with a whcle 
m of activ ies and can pe observed in different tempera- 
gs we nt rates of deformation. 2) Decrease of 
icon of melting of more easily 
aterial conce (Refs. 6, 114: 329 14, 15, 179 
43-60, 65, ) everning the 
i d in the ordel 
artment 


and i olicidal Chemistry 
of Moscow S i % ffect of an 
i t ively 


changes its mechanical properties and 

pends on temperature and rate of deformatione 

ed pairs metal - coating ¥ i j i , & 

rule could be get UP» i 4 oncerned is, 
respect to another, @ i i face-active 
or note 3) Sh it ji resence of melted, 
highly adsorp ( 2 159 19) 23s 
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24, 425 60). It can be assumed that the natural and the forced limit cf 
cold-brittleness have the same character. Its relative position on the j 
et temperature scale depends only on the variability of the parameter Sc \ 
4) Spontaneous dispersing, occurring at & considerable decrease of the 
c free surface anergy of tne solid body with its low effective solubility 
in the respective medium (Refs. 13. 14, 24, 52, 625 64). As Rabinder 
has shown, dispersion takes place in colloidal particles & of 107™ cm; 
‘3.e., of the order of magnitude of the structure-microunit. However, the 
possibilities of this process are restricted by the equilibrium petween 
the colloidal particles and the substance being in the state of an effec- 
tive solution, by the presence of a charge on the particle surface, as 
well as by the micro-structure of the solid concerned. Table 1 contains 
the maximum values of the plastifying effect and the corresponding 
concentration of surface~active components fcr different organic surface-~ 
active media. Table 2 contains the experimental values of K and of the 
characteristic shift ay which corresponds to the fraction on curve a(a), 


‘for zinc andergetar sy ot aifferent purity degraaés without coating (at a 
temperaturs of liquid nitrogen) and with mercury coating (at room tempera~ 
a ture) (Ref. 49)» In Table 3 the rate of stabilized creeping ef zine mone. 
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0 gov /20-130-2-17/69 
AUTHORS : Korbut, Vs Mo, Veylers Se ya. uaentmans 7° 


tion Interactions and of the uechanical 


TITLE: The Importance of Adsorp 
Volume properties of yubricant Layers an pressure processing 


= of Metals 
PERIODICAL:  DokLady akademid nauk SSSRs 1960, Vol 130 Nr 2s pp 307 - 309 


(USSR) 
ABSTRACT: The authors atudied the action of solid and Liquid jubricant 
samples by 2 method earlier developed jn their Jaboratorye 
f the total tangential 


nee of deformation: a) into 
formation of the metal 


of friction ~ 
nt of the total 


in conseque 
nd needed for the volume de 


and b) into the stress needed for the elimination 


resistance TS, +o the shearinge The first compone 
the mechanical properties of the 
and the second component depends on the mechanical pro- 

ce layer in which friction takes places 

r the total drag stress, where AS ee 


deformation stress depends on 
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The Importance of Adsorption Interactions and of the gov /20-130-2-17 /69 
Mechanical Volume Properties of Lubricant Layers in pressure 
processing of Metals 


the reduction of the sample cross section in dragging» Sy the 


contact surface between the instrument and the samplee Results 
of the measurement of VY in various media in the dragging of 
aluminum rods are Listed in table 1. For aluminum, water in 
solid state (-20°) has 4 better lubricity than jn the liquid 
state. Pure hydrocarbons . octane and dodecane at 20° - are in- 
active Lubricants and are squeezed out in dragginge Solidified 
dodecaneé, however, has 2 good Lubricity. paraffin obtains its 
optimun lubricity at 20°. The lubricity of paraffin is rapidly ‘ 
reduced by melting. Alcohols are active lubricants at +20° and 
-20° (ioe in golia and liquid state). This doess however, not 
apply to fatty acids the lubricity of which increases between 
70 and 400° due to chemical interaction with the metal. At the 
melting temperature, the lubricity of cetyl alcohol deterio- 
: rates, while those of stearic acid are slightly improved. On 
wir solidification, resistance 9 to the shift in the lubricant 
‘ volume increases and, consequently, also 0 rises. In the absence 


cara 2/3 of chemical interaction and 9 agree without being maa al 
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AUTHORS ; Kochanova, Le Ass Shchukin, Y@e D., Likhtman, Vo Ley 
- “Rebinder, P- Ahoy Academician Soe 
\ 
TITLE: Origin and Development of Cracks in Deformed crystals! 


PERIODICAL: Doklady Akademii nauk SSSR, 19605 Yol. 133, No- 1, 
pp. 11-73 


TEXT: By wey of introduction, the authors subdivide the oraoking of a 
orystal on gptretohing into two stages depending on the course of deforma- 
tion. In the stage A there oocurs a slow formation and 4 gradual growth of 
the cracka at sites with nigh tensions in the stage B the orack quickly ex- 
tends over the entire cross section of the orystal. fhe authore digouss the 
pasic role of shear in stage A, and explain the origin of miorocracks in 
this stage by the unifioation of dislocations and the formation of hollow 
nuclei. The mechanism of the development of cracks is closely examined , and 
y. N. Rozhanskiy (Ref. 1) is mentioned in & discussion of the position of 
the oracks in the lattice. The most probable arrangement is regarded to be 
the seriel arrangement of dislocations in a lattice plane, which develop to 


card 1/2 VR 


/ / 


"APP : 
be ROVED FOR RELEASE: 07/12/2001 CIA-RDP86-00513R000929920006-4 


83131 
sy oen/en/ t2p/ 902 /nae/ 2? 
BO19/B054 
/¥. F200 
AUTHORS : Shchukin, Ye- D.; Kochanova, L. A-s Likhtman, Vy. I. 
TITLE: Some Special Features of Brittle Destruction of Metallic 


Crystals 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 133, No. 5s 
pp. 1064 - 1066 


TEXT: In the introduction, the authors refer to some of their own 
previous papers (Refs. 1 and 2). There, it had been clearly established 
that in the rupture of amalgamated single zinc erystals a spread of 
rupture stresses occurs along the basic plane (0001). If, for 4 given 
angle X, between the plane (0001) and the sample axis, Pa) and 
Bola) are the minimum and maximum rupture stresses for the angle Xo 
then the relative quantity (Ris - P_s,)/ Paax strongly increases with : 
increasing X,- For X97 50» this quantity remains below 10%, for X,< 30. 


jt attains a value of more than 25%. To clarify these relations, the 
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authors carried out microscopic investigations of the basic planes (0001) 
of the fragments obtained in the rupture of many amalgamated single zinc 


crystals. The diameter of the single crystals Ly was about 1 mm, Xo was 


petween 20 and 710°. Many steps were found (Fig- 4) in the surfaces of 
fracture which were caused by cracks on the transition from one 0001) 
plane into. the other. Thorough investigations showed that the main steps 
appear in the places of origin of rupture cracks. in previous papers 
(Refs- % and 4), the authors gave & detailed theory of the origin of 
cracks, and here they quote formula St obtained here: 

4 


4/2 4/2 _ 3 2 3/2 1/2 wid 1/2 
(pote) / (Petes = (P,sin Ycos ee Xeos A, = siz Xo 
Here, Py je the normal stress to the basic plane, T, js the shearing stress, 


the indices A and B refer to the type of fragment, and Pe ig the preak 


stress. Fig- 2 snows the experimental data, corresponding to (1), for gix 
aifferently oriented samples. Tt appears that (1) is fulfilled in ® wide 
range of orientation with an error of about 10%. From the results 
obtained, the authors infer the aifference petween the roles played py the 
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outer and helical dislocations in the mechanism of destruction. By a 

' further investigation of normal and shearing stresses in the rupture of a 
crystal it should be possible to solve a number of problems which are 
connected with the temperature- and velocity dependence of destruction. 
There are 2 figures and 11 references: 8 Soviet, 2 German, and 1 US. 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute 
of Physical Chemistry of the Academy of Sciences, USSR) 


PRESENTED: April 7, 1960, by P. A. Rebinder, Academician 


SUBMITTED: March 29, 1960 
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s/1020/60/134/001/008/021 


B019/B060 
AUTHORS: Kosogov, Ge F., Likhtman, y. I. 
TITLE: © Decrease of the Strength of Steels in Metallic Melts Due 
to Adsorption ¢ 
: Pe eases 
7 PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 134, No. 15 


pp. 81 - 84 


TEXT; The analyses described here were made on carbon steels 

(0.05 - 13.10% c) after normalization of annealing. A coating with readily 
melting metals (tin and lead) was applied to the sample surfaces. \/ 
Various methods of applying readily melting metals had been studied in 
preliminary investigations, and the soldering technique was eventually 
chosen by the authors. The metal layers applied were 0.10 to 0.05 mm 
thick. The samples were submitted to static tensile tests, in the course 
of which they were appropriately heated. Results regarding tin are 
graphically illustrated in Fig. 2. The coating’ effect was established in 
the temperature range of 250 - 500°C. It may be seen therefrom that the 
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AUTHORS: Jikhtman, Vine? 9 Gorbunov, N. Soy Shatalova, I. Goes and 


Rebinder, Pe hoy Academician 
PITLE: On the solidification by Vibration in Powder Metallurgy 


AD 
PERIODICAL: poklady Akademit nauk SSSR, 1960, Vol. 134; Nos 5; 
pp. 4450-1152 


PEXT; The application of powder-metallurgical methods is much impeded by 
the high pressures required for pressing: particularly if the powders are 
highly disperse: Also the amal] amounts of surface-active Lubricants 
acting favorably to 4 certain degree and counteracting the relaxation of 
ee elastic stresses (Ref. 1) are unable +o encounter ths eracking of pressed 
pieces at high ram pressure. In their investigation, the authors proceeded 
from the resuits of application of vibration tc the production of 
puilding materials (Ref - 2). They present the results of application of 
vibration to the pressing of various powders used in powder metallurgy- 
The vibration source used was @ mechanical vibrator of the type VU-116 7% 


ee 


(1-116) with a frequency of 14,000 vibrations per minute, and @ vibrational 
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amplitude of 0.03 mn, which was found to be most favorable. Fig: 1 shews 
a diagram of the vibrator mentioned (vibropress). Fig. 2 shows the time 
dependence of the density of pressed pieces of powder miztures as they 
are used in hard-metal production. Hence, it appears that 10 seconds are 
sufficient to attain maximum density. For various metal powders, and for 
their mixtures with nonmetallic powders, optimum duration of vibropressing 
lies between 4 and 10 sec. The dispersity of the powder, and particularly 
its fractional composition, are of high importance. Coarse pewders can be 
better pressed than fine ones. Particularly good results were obtained in 
vibropressing with a polydisperse powder containing both coarse and fine 
particles within a wide range of sizes. The authors also studied the 
pressure dependence of the density of pressed pieces in vibropressing. 
The results were compared with those of ordinary static and hydrostatic 
pressing, Figs. 3 and 4 give such data for mixtures of titanium- and 
tungsten carbide with cobalt, which are used for the production of hard 
metals of the types Bx 6 (VK6), 8K20 (VK20), T15K6 (T15K6), and T5044 
(T30K4). For the first two types (with 6 and 20% by weight of Co, 
respectively, rest: tungsten carbide), the ram pressure could te reduced 
to about 1/100 with the application of vitration. Conditions were s:miiar 
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for other mixtures. By the methods described, it was possible to eliminate, 
to a great extent, the difficulties and defects of pressed pieces menticned 
at the beginning. The authors thank N. V. Mikhaylov, Doctor of Technical 
Sciences, for assisting in the work. There are 4 figures and 2 Soviet 


references, 


ASSOCIATION: 


SUBMITTED: June 8, 1960 
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Smirnova, A. M., Pevzner, Le Vey Raykova, T. Vo; and 


MIL ROVe? So 
Likhtman, V. I. 
2 eS ee TT eS 


Study of the Effect of Additions of Dispersed [Tron as an 
Active Filler on the Physicomechanical Properties of 
Polymer Materials 


Doklady Akademii nauk SSSR, 1960, Vol. 135, No- zy 
pp. 663 - 666 


TEXT: For their investigation, the authors proceed from studies made w\J 
P. Av Rebinder at/al. (Refs. 4.3), according to which the introduction 


of active fillers’into polymers results in a strengthening of the spatial 
network. These results are-checked here by tea of additions of iron 


= and phenol~formaldehyde 


powders to polyamide resin’-68, polyethylene} 
regin¥( resol resin). The iron powder (specific surface 1.2 n’/g) was 


prepared in A. 


{. Vagramyan's laboratory. The specimens obtained after 


introduction of Pe into the polymer solution were tested for streng> 
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and thermal stability. Fig.i shows the effect of the Fe content on the 
polymer strength. Di fferen+ behaviors were observed, depending on the 
natura of the polymers. The thermomechanical investigation showed for ’ 
resinol resin an increase of the vitrification temperature and a de- 
crease of deformability with an increase of iron content. Pure resol 
resin: 40% deformation at 150°C; resol resin with 80% Fe: 6% deforma- 
tion at 300°C. In polyethylene. deformation as a function of tempera- 
ture is hardly influensed by iron (at a content of up to 80% Fe). A 
sudden change appears at 90% Fe. The 8% deformation occurring at 150° Cc 
remains constant up te 400°C. It is believed that highly filled poly~ 
ethylene represents oriented films linked to the filler by adsorption- 
ahemical bonds. There are 4 figures and 8 Soviet references. 


PRESENTED ; June 18, 1960, by P. A. Rebinder, Academician 
SUBMITTED: June 1, 1960 
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Legend to Fig.1: 

Mechanical strength of poighers as & 
function of the content of iron powder 
as a filler. 1: polyamide resin-68, 

2: polyethylene, 3; phenol-formalde- 
hyde resin (resol resin), 4: iron con- 
tent, 5: resistance to compression © 
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Revinder, P.A., Likntman, V.1., Shehukin, Ye.D., Kochanova, L.A., 


Regularitiss and the meshantam of the effest of smail surface ac- 


tive admixtures on a4efermatzion and strength propervies of single 


1S 2 
{ 1¥.4yb0 
AUTHORS : 
Ferieov, N.V., Goryuncy, Ta.¥. 
TITLE: 
; erystal. metals 
PERIODICAL: Referativnyy zhurnal. Metalliurgtya, 
1ezne54 ("Ir, In-te fiz. metallov, 
TEXT: 


no, 12, 1961, 335, abstract 


AN sssR", 1960, no. 23, 147-161) 


Experiments were made with differently orterted Zn and Cd single 


eryetais of 1 om in diameter, coated with 2 thin film of surface active Sn and 


Hg metals. 


Tt 1a shown that at temperatures over T, of "pase m+ai-coating™ 


“eutectine, the presence of a moiten aurfacé active metal-layer strongly reduces 
deformability and strength of the specimen and promotes brittle failure, The 
prittle effect of +he surface active metai. is mainly a funotion of temperature 


and the deformaticn rate. 


Emorittiemen® ard reduced strength are not connected 


_with corrssion processea bub are caused ry 2 decrease of the work which is 
necessary for the development of cresk ruciet, due to the adsorpsion of surface- 
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active metal atoms on the ‘nternal micrz-surfaces., At a drop of the test tem- 
ferature teliw T, of the "pase metal-coating" eutectics, the embrittling effect 
vanishes gradutliy, due to a reiused mobility of adsorptton~active atoms, The 
embrittling effeot vaniahe2 algo at sufficiently high temperatures ani low 
tenaion rates, when “he regorpticn of defermation micre-hetercgeneities and local 
stresses prevents the failure niuslei to develop into dangerous cracks, even at 

a considerable dasrease cf free surface energy. There are 21 references, 


V, Stepancv 


[Abstracter's note; Complete translation] 
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AUTHORS: Gorbunov, N. S,, Shatalova, I, G,, Likhtman, V. I., Mikhaylov, N. V., 
Rebinder, P, A, — sy = 


TITLE: On the vibration method of compression in powder metallurgy 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1962, 7, abstract 76325 ~ 
a. ("Poroshk, metallurgiya", no, 6, 1961, 10 - 16; English summary) — 


TEXT: ' The effect of working pressure on the change of density at a static 

and vibration (vibrator with a vibration frequency of 14,000 per minute) pressing 

of powders of Ti, Mo, SiC, B,C, TiC and WC hard-alloy mixtures was studied, Vibra- 

tion pressing is especially advantageous for unmoldable powders of refractory : 
compounds, When a vibrator is used the working pressure reduces approximately by 7 
two orders of magnitude, yhich is connected with a better packing of powders. The 4 
effect $f the time factor and of the height of briquets on the change of density , 
was also studied, 


R, Andriyevskiy 


fAbstracter's note: Complete translation] 
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yu 1509 3102/3205 
AUTHORS: Kochanova, Le Aes Shchukin, Ye. Dey and Likhtman, V- I> 
TITLE: Mechanism of coarse destruction of metallic crystals 


PERIODICAL: Fizika tverdogo tela, Vo 3) nO~- 3s 1961, 902-910 

TEXT: Studies conducted by the authors in their laboratory have shown that 
the mechanical properties of metals can be atrongly influenced by placing 
them in highly adsorbing media (fusion of fusible metals). Such 4 treatment 
results in a considerable decrease in plasticity and strength. In the 
papers of Academician P. A- Rebinder et al. on the effect produced by adsorp 
tion from the ambient medium upon the mechanical properties of solids, thes@ 
effects have been ascribed to the considerable decrease in free surface . 
energy on the poundary between the deformed metal and its saturated solution 
in the other liquid metal. This effect of the metal melt occurs immediately. 
Experiments have shown that the rule governing the deformation and coarse 
destruction of metals ig not altered by the presence of the liquid metal- 
{The study of the mechanism of coarse destruction of metals is, however, 
considerably facilitated by the use of active metal melts. The present 
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papér includes a detailed discussion of experimental data relating to this 
subject. The data were obtained at room temperature for amalgamated single 
crystals of zinc. Theoretical investigations have shown that the deatruc- 
tion (rupture on elongation) of single crystals of metals can be divided 
into two stages: Stage A: More or less slow formation and extension of 
"embryonic" cracks at points of elevated concentration of stresses, caused 
by inhomogeneities cf plastic deformation. In this stage, the shear stress 
t plays the most significant role. The growth of the cracks is accompanied 
by the occurrence of new dislocations. Stage B: Rapid extension of an 
unbalanced crack over the entire crogag section of the orystal. This process 
is predominated by the normal stress p. The critical relation between nor- 
mal stress and shear stress is given by Pot, * y°Go/L, where y is a dimen- 


sionless coefficient which differs only slightly from 1; G is the shear 
modulus, L the cross section of the single crystal, and o the specific free 
surface’ energy. Furthermore, the relations 


2,2 2,2 
tL tL 1/2 1/2 
°max™ 250 ae (1) and p, = a(E/o,,,) f gare’ (Go/eq,.) f (2) holds 


c is the length of the crack, E the elastic modulus , and 6 a dimensionless 
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coefficient of the order of unity. The two last-mentioned relations which 
characterize A and B, respectively, wre experimentally verified independent- 
ly of each other. This was done by a study of the formation of cracks on 
an increase in p and t. The specimens (amalgamated Single crystals of zinc) 
had a purity of 99.99%, a diameter of 1 mm, @ length of 10 mm, and showed 
different angles of inclination of the basal planes toward the axis of the 
specimens. The rate of elongation was constant and amounted to 12%/min. 
The stresses were determined from the relations 


TOO Posiny,cosX, Po * PysinX,siny, where P, is the tensile stress referred 


to the initial cross section, and X, is the angle of inclination of the basal 
plane toward the axis of the specimen for a given deformation €. The valid- 
ity of the function Cao) was proved by a series of specimens with 


es = 21°, and specimens with X varying from 16 to 67° showed the correct- 
, ness of the relation (2) by Griffith. A study of cracks of destroyed 
-apecincns has shown that the predominant role in the formation of destruc- 

tive cracks is presumably played by angular or screw dislocations. 

Vo N. Rozhanskiy is mentioned. There are 5 figures and 31 references: 

21 Soviet-bloc and 10 non-Soviet-bloc. 
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SSSR Moskva (Department of Disperse Systems of the Institute 
of Physical Chemistry of the AS USSR, Moscow) 


SUBMITTED: July 28, 1960 . 
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AUTHORS: pryukhanove » b- 
TITLE: Rupture strength of metal 4 of gurface-active 
metal melts on it 
a tverdoge alas Ve no. 93 1961, 2774-2718 
es amalgamatec 
e samples 


time dependenc 
dmium has peen i 


PERIODICAL: Fizik 


The temperature and 


TEXT: 
ine zinc, 


length 10 mm- 
He 
trolyti 

ented zinc gingle 

in sec) for © 


ing to S- 


he de 
factor and P the load. 
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ae 35 kcal/mole. This value agrees with those of other authors. Tests 


of zine single crystals with Xx50° at 20 and 50°C show that for different 
loads the time elapsing till the sample ruptures ig considerably 
diminished by the Hg film (from several days to seconds). The same results 
have been obtained for amalgamated polycrystalline zine and gallium-coated 
polycrystalline cae UR samples. It was found that the empirical relation 
THT, exp a cannot be used to estimate U, and y for @n and Cd 
samples coated with Hg or Ga films. The effect of the films is not ae 
connected with a thermal activation but is the result of adsorption of 
gurface-active atoms. The presence of surface-active substances will not 
affect the length of the destruction process 48 long as the normal componet 
of stress is small. However, if this component reaches a value 
sorresponding to the tensile strength of the metal, the surface cracks will 
grow rapidly and cause the sample to rupture. The rate of growth of these 
cracks is related to the rate of surface migration of the surface-active 
substance. It is not connected with any thermal activation of the 
destruction process-< There are 6 figures and 10 references. 9 Soviet and 
* non-Soviet. The reference to English-language publications reads 23 
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Ofiows: K. H. Mann et al., J, Phys. Chemistry, ‘64,°251, 1960. 
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A 
AUTHORS: Likhtman, V. I., Bryukhanova, L. S., and Andreyeva, I. A. 
TITLE: Long-time strength of metals 


PERIODICAL: Akademiya nauk SSSR. Doklady, ve 139, no. 2, 1961, 359 - 
362 


TEXT; The effect of surface-active metallic melts on the mechanical 
properties of high-melting metaig has been studied in the authors’ 
laboratory. It could be shown on single erystals of Zn, Cd, and Sn that 
the sudden loss in strength and plasticity occurring under the action of 
a thin film of a meit on a single crystal being 3tretched at a constant 
rate, is related neither with the grain poundaries, nor with the dis- 
solution of the high~melting metal in the melt, nor with a chemical reac- 
tion between the metal and the basic metal. which leads to an interme- ‘ 
tallic compound. The mechanism of this effect consists in e considerable 
adsorptive decrease of the surface energy of the high~meiting metal 
(Rebinder effect) both on the external surface and cn the two surfaces 

of the crack, S$. N. Zhurkov et al. (ZhTF, 23, '677 (1953); DAN, 101, 237 
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(1955); Fiz. tverd. tela, 2, 1033 (1960)) have shown that the destruction 
of solids is a thermally activated process and, therefore, depends on the 
time of action of mechanical stress. Thus, it may be assumed that the 
dependence of the kinetics of the destruction of a metal on stress and 
temperature in the presence of an active melf, makes it possibile to esti- 
mate the role of thermal activation in this new mode of destruction. The 
authors studied single crystals of zine of varying orientation, as well 
as zine and cadmium polycrystals. The specimens were wires imm thick 

and 10 mm long. For zinc a thin Hg film was used as gurface-active melt, 
and for cadmium a gallium film. The results obtained are illustrated in 
four graphs. On single crystais of zine it was not possibie to establish 
any relationship between the time elapsing until destruction and stress 
in the presence of a thin film. The single crystals broke suddenly at 
low stresses, and the transition from sudden rupture to practically in- 
finite stability takes place within a very narrow range of stresses. 
Thus, it was not possible to find an intermediate value in this range. 
The same results were obtained for amalgamated zinc polycrystals and 


cadmium polycrystals coated with gallium. Amalgamated zinc specimens A 


stretched at a constant rate are destroyed as soon as a stress of 1 kg/nam® 
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| 
oi 
is reached. This corresponds to the discontinuity on the curve logy: H 
! = £(P) which, in turn, corresponds to the transition from the destruc- | 
; tion mechanism based on thermally activated processes to a mechanien | 
| based on an increase in the surface energy, whichis brought about by the | 
; active melt. The second mechanism occurs not before a certain stress is | 
i attained. This corresponds to the braking strength of the metal which | 
da reduced in the presence of the active melt. The authors thank Ye. D, | 
Shchukin and L. A. Kochanove for discussions. There are 4 figures and | 
10 references: 9 Soviet-bloc and 1 non-Soviet-bloc. The reference to ° ‘| 
English-language publications reads as follows: kK. H. Mann, et al. J. 
Phys. Chem., 64, 251 (1960). as 
i 
| 
! 
i 
| 
! 
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ASSOCIATION: Institut fizicheskoy khimii Akademii nank SSSR (Institute 
: of Physical Chemistry of the Academy of Sciences USSR) 


PRESENTED: March 15, 1961, by P. A. Rebinder, Academician 


SUBMITTED: March 6, 1961 
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| $ GAVO B125/B138 


AUTHORS: Chayevskiy> M. Ie, and Likhtman, V- I. 
TITLE: Effect of the rate of deformation on strength and ductility 
of carbon steel in contact with & fusible metal melt 


PERIODICAL: Akademiya nauk SSSR. Doklady, Ve 440, NOe 5» 1961, 4054-1057 


EXT: For 4 proper estimate of the effect of temperature and deformation 
rate on the strength and plasticity of carbon steel, the problem must be 
related to the critical transition range between prittleness and ductility: 
If an increase in test temperature can fully eliminate the embrittling 
effect of the melt on the steel, then it should be possible for the 
critical temperature of the ve ittleness-to-plasticity transition %° be 
shifted toward higher or lower yalues by changing the rate of deformaticn. 
This is confirmed by experiment. Fig. 1 shows the curves 5 = o({#) for 
samples of steel 20 at 400°C. At a deformation rate of 10 mm/min, the 
melts have an embrittling effect on the steels at 0.055 mm/min, however, 
the ductility of the steel is restored or even increased. Similar 
results are obtained in stress-rupture tests at quite low stresses: The 
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ductility of the steel due to the melt under impact load shows that 
certain melts can be used to facilitate deformation in the die forging 
of steel. There are 4 figures and 7 Soviet references, 


ASSOCIATION: Institut fizicheskoy khimii Akademii nauk SSSR (Institute of 
Physical Chemistry of the Academy of Sciences USSR) 


PRESENTED: April 18, 1961, by P. A. Rebinder, Academician 


SUBMITTED: January 24, 1961 


Fig. 1. Cruves 0=0(¢) obtained by testing steel 20 samples in the state 
described at 400°C, Legend: (1) Testing in air at V=10 mm/min; (2) the 
Same at V=0.055 mn/min. I) Testing of wetted samples in a melt of 

Pb-Sn eutectic at V= 10.mm mins (II) the same in a melt of Pb-Bi eutectia 
at V=10 mm/min; (III) the sane in a melt of Pb-Sn eutectic at V =0.055may/min; 
(IV) the same in a melt of Pb-Bi eutectic at ¥=0.055 mm/min. 
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Life and death of metals] Zhizn' 1 amert' metallov. Moskva, 

Nai "Znanie," 1962. 31 pe (Novos v zhizni, nauke, tekhnike. 

1X Serija: Fizika i khimiia, no.5) (MIRA 15:5) 
(Metals) 
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Likhtman, Vladimir Iosifovich Yevgeniy Dmitriyevich Shchukin, and 


Petr Aleksandrovich Rebinder 


Fiziko-khimicheskaya mekhanika metallov; adsorbtsionnyye yavieniya 
v protsessakh deformatsii i razrusheniya metallov (Physicochemt- 
eal Mechanics of Metals; Adsorption Phenomena in Processes of 
Metal Deformation and Fracture). Moscow, Izd-vo AN S3SR, 1962.! 
302 p. Errata slip inserted. 7000 copies printed. 


Sponsoring Agency: Akademlya nauk SSSR. Institut fizicheskoy 
khimii. 


Resp. Ed.: P. Ae Rebinder, Academician; Ed.: N. G. Yegorov; Tech. 7 
Eds.: L. V. Yepifanova and Yu. V. Rylina. 


PURPOSE: This book is intended for scientific research workers and 


engineers concerned with problems in the physicochemical mechanics 
of metals. 
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AUTHORS: Gorbunov, .S., Shatalova, 1.G., Likhtman, Vee, and 
Rebinder, PeA- Serge ta 


TITLE : Investigation of the vibration compact ing of powered 
metels and their compounds 


SOURCE: Akademiya nauk essR. Institut matalurgii, Issledovantye 
po ghar oprochnym splavam. VeGe 1962+ 103-110 


TEXT: The vibratory compact ing of various metal, carbide, nitride, 
poride, and metal- wiers was studied on the 1-116 vibrator, 
at a fre ons/min. The vibratory compacting 

of materia above 25000 Kge/Sqemme (O-Ber Mo, 
pic, WC, TiB with a density equal to or 
higher t ads of 1200 Kg./SQeCte} 

the press compacting was 20 kg. /840 
‘cme In some thea density produced by any 
other method were se of the vibration method, 
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Investigation of the vibratione.. 


Q.8+, 9 g/cc in the case of WC+3% Co. However, vibratory compact- 
ing was inferior to the conventional static pressure method when 
applied to materials with elastic moduli below 25000 kg./sq.mm. 
(e.8e, Co, Cr). The density of vibration-compacted products in- 

creased with time under load and generally reached a constant value v 
after about 25 secs. In all cases the density inoreased with in- 
creasing pressure. The final density was affected by the nature 

and amount of liquid wetting agent used, eeg., a 6% aqe solution of 
glycerine gave better results than water alone, the optimum amount 
of the glycerine solution being 6.5% by wt. of the power. The den- 
sity increased with increasing kinetic moment of the vibrations 
(within the range 0.065-0.35 kg.cm.). There are 5 figures and 3 
tables. 
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AUTHORS ¢ Baltshin, Metues 
TITLE: some problems of the theory of heat resistance of 
metarLoceramic materials . 
SOURCE: Akademiya nauk gSSR. .Institut metallurgii, Issiedovantya 
po zharoprochnym splavame VeBe 1962. 110-116 
ure and size of 


eir heat re- 


sistance 
cylinders caused & cons 
peing observed after 17 heating (to 120 
or cylinders 2 . in diameter, and after 10 
* the decrease in heat 
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ne Pen ge a ee $/137/63/000/003/004/016 | 
Physico-chemical phenomena in pressing and ses _ . AGO6/A101 : 
Surface-active greases increase the corrosion resistance of.metallic powders. Be ean 
Changes in the contact surfaces during sintering were studied on Cu-briquets and {| 
take place ‘in 3. stages. « At stage no, 1, a8.a result of relaxation of residual 
‘stresses, one portion of the contacts breaks down ~ electric conductivity de- 

‘creases. During stage 2 the oxides are reduced and the non-metallic contacts 

pecome metallic - electric conductivity sharply increases. The second stage of 
‘sintering is simulated on thin Cu films. During stage 3 collective recrystalli-~ . 
‘zation inside and between the particles 
“yaries slightly. Burning out of surface~active greases produces high concentra- 

“tion of the reducing agent and promotes a more accelerated reduction of oxides 

than without’ surface-active lubricants. There are 18 references. . 


Oo. Padalko 


“= Gomplete translation] . a 
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AUTHORS: Chayevskiy, M. I., Bryukhanova, L. S., and Likhtman V. I. 
ee te 
TITLE; Durability of steels in the Presence of active metal melts 


PERIODICAL: Akademiya nauk SSSR. Doklady, y, 143, no. 1, 1962, 92-94 


concentrator. tn the presence of a eutectic Pb-Sn alloy, the logarithm of 
the time up to rupture of the specimen ata deformation rate of about 10% 
per ninute Suddenly drops (Pig. +). This destruction is not related to 
thermal activationg, Zn-Sn meltg with 50% sn immediately form compounds 
in the cracks of the ateel Specimeng Owing to their high surface activity, 


destruction suddenly drops, is much smaller foy Zn-Sn than for Pb~Sn 
(Fig. 2). gn-cy melts (5% Gu) are even more active. There are 2 figures Y 
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and 5 referenceg: 4 Soviet ang 1 non-Soviet. 
English-language pu 


The reference to the 
blication reads ag follows: 
Met., 58, 1 (1936). 


G. W. Austin, J. Inst, I 
ASSOCIATION: Insti 
0 


PRESENTED; May 16, 1961, by Pp, A. 


Rebinder, Academician 
May 3, 1964 


SUBMITTED: 


specimens with notch; (I) spec- 
Specimens with notch in Pb-Sn 

(p) stress, 

Pig. 2, Durability of St 50 ag a function of stress at 400°C, 
without notch), 

Legend: ( 

in Pig. 1. 
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B101/3186 
AUTHORS; Troitskiy, O.A., Likhtman, y.r, 
TITLE: Common action of Beradiation and a surface-active nedium 


on the mechanical Properties of zinc single crystals 
_ PERIODICAL: Akadenliya nauk SSSR, Doklady, Vv. 147, no. 4, 1962, 874-877 


_ TEXT; Zine Single crystalg approximately 1 mm in diameter, ‘Coated with . - 

i i 

a mercury film of 5p were exposed to the B-radiation of Na, HP?o Yu“ 
(hale lige of po? 44, FON 89 BA eI SF Mev 46 e045 activity : 100 mou), 


forming in the lattice by irradiation, Plastic Yield, Occurred when the 
Specimen wag alternately stretched for three minutes and kept under 
Constant Stresg for another three Minutes, The dynamometer showed a 
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p for irradiatle 
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~irradiated 
rystals with an o lentation 7 z 50°, lost 
their strength Completely affer 7 days of irrad ation. hen stretched 
during irradiation, their vagal surface ruptured ‘at ~20 2 

elongation of no mor % 
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LIKHTMA J., prof., doktor fiz.-mat. nauk, otv, red.; GCLOVIN, 
S.Ya., red, izd-va; UL'YANOVA, C.G., tekhn. red. 


[Physicochemical regularities in the action of lubricants 
for metalworking by pressure] Fiziko-khimicheskie zakono- 
mernosti deistviia smazok pri obrabotke metallov davieniem. 
Moskva, Izd-vo AN SSSR, 1963. 175 p. (MIRA 16:10) 


1. Akademiya nauk SSSR, Institut fizicheskoy khimii. 
(Metalworking lubricants) 
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ACCESSION Nat AT4014057 8/3072/63/000/000/0005/0030 


_ AUTHOR: Korbut, Vv, H.3 Veyler, 5. Ya.; Likhesan, V. 1.4 Rebinder, PF. A. 


TITLE: Physicochemistry of the lubricating effect during wire drawing 


_ | gOURCE: Fiz.-khim. gakonomernoeti deystviya amazok pri obrabotke metallov 
| davieniyem. Moscow, Izd-vo AN SSSR, 1963, 5-30 


: TOPIC TAGS: metal lubrica¢ion, wire drawing lubrication, wire drawing, lubricant | 


try of the lubrication process is a very significant 


' problem in the pressure treatment of metals, This problem was discussed and 
: evaluated on the basis of: (1) effect of the media on the process of metal 
£ the lubrication effect on pressure treatment ‘(de- 

) the effect of the temperature during pressure treatment 
‘ : roperties of the lubricant during wire drawing, and 

: (4) the effect of the amount of lubricant 8 used. It was concluded that the 
: ' stresses of the treatment and the shearing strength in the thin surface layer 
i determine the properties of the lubricant. In some cases, the surface properties 

: of the treated metal are also of significance. Some lubricants react chemically 


‘ ABSTRACT: The physicochemis 
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' with the treated metal. For example, as a result of the process of wire drawing of 
‘ aluminum in the presence of Liquid-cooling lubricants, water stains or spots are 


: SUBMITTED: . «DATE ACQ: 19Dec63 — ENCL: 00 | . 
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; water, no water stains are formed, It was proved that formation of dark water 
; stains on aluminum alloys can be prevented by applying lubricants based on a 
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formed. Dark spots are also formed during wire drawing with dry soap powder or 
by lubrication with liquid salt solution at 100C. In the presence of distilled 


kerosene emulsion but the stresses due to wire drawing are not reduced by this 
lubricant. These lubricants proved highly valuable during rolling of aluminum - 
but not during the process of wire drawing. The addition of calcium stearate or 
aluminum stearate markedly reduced the stress of wire drawing of aluminua alloys. 
Positive results in the drawing of aluminum wire have been obtained under 
technological conditions by applying a lubricant consisting of kerosene 

emulsion with calcium stearate. Orig. art. has: 13 seneueee and 9 cables: 


ASSOCIATION: © None 
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| AUTHOR: Veyler, 8. Ya.3 Petrova, N. V.3 Likhtman, V. I. 


TITLE; Some physicochemical effects of lubricants and oxides during the thermal 
’ processing of stainless steels 


| SOURCE: Fiz.-khim. sakonomernosti deystviya smazok pri obrabotke metallov davleni- 
! yem. Moscow, Izd-vo AN SSSR, 1963, 31-37 


‘ TOPIC TAGS: lubricant, oxide coating, steel processing, wire drawing, stainlesa 
! gteel, steel 1Kh18N9T, heat treatment 


‘ ABSTRACT: Some of the physicochemical effects of lubricants on the thermal proces- 
: sing of steel 1Kh18N9T were investigated by determining the temperature dependence 
’ of the wire-drawing force in the interval from -70 to +500C. Various lubricants 
were applied: powders of NaCl, CaClz and NaNO3; Al-powder plus liquid glass; 
_eutectics containing 32.55% SnCly and 7.45% KCl; Al-powder; film of oil paint; soap 
‘ solution plus CaSt (calcium stearate); CaCl2 + graphite; tin coating. It was found 
. that a thin film of $n, developed from the salt eutectic on the surface of the 
: treated metal, showed the highest lubrication properties, The reduction of the 
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TITLE: Effect of cooling and lubricating fluids upon the quality of the sheet surface during 
. rolling of aluminum alloys 


SOURCE: Fiz.-khim. zakonomernosti deyatviya smazok pri obrabotke metallov davleniyem. 
Moscow, Izd-yo AN SSSR, 1963, 66-69 


TOPIG TAGS: aluminum, aluminum alloy, aluminum sheet, aluminum rolling, 
cooling-fluid, lubricating fluid, emulsol 


ABSTRACT: The normal water-emulsion lubricants used during the rolling of aluminum 
alloys prove unsatisfactory under technological ¢ 
on the surface of the rolled metal and become { 


sheet rolling, 
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above-mentioned emulsol. Using this 
lubricant, thc surface of the rolled aluminum sheet became smooth, brighter and free of 
mm. .surface defects, and rolling was simplified. This lubricant 


‘inthe cold extrusion of aluminum 
. alloys. 


n Was prolonged up to six months. Desalting with 
karnalit and Separating the sedimented emulsion 
as found to be an effective method for 


regenerating the emulsion, Orig. art. has: 1 
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TITLE: The influence of several factors on the density of packing of powder particles 
under the influence of vibration : 


- SOURCE: AN SSSR. Institut metallurgi{. Issledovantya po zharoprochny*m splavam, 
no. 10, 1963, 295-300 


TOPIC TAGS: powder metallurgy, powder metal density, packing density, vibrations, 
magnetic material, chemical stability sed 


ABSTRACT: One of the most important technological operations in powder metaliurgy 
is the pressing of powder into parts. It is very difficult, however, to obtain high , 

. density pressed parts from hard and brittle powder materials. The present investigation 
on the density of packing of powder particles under vibration was based on the theories of 
Academician P. A. Rebinder. The investigation showed that parts with a density up to 
90% may be obtained when powders are vibrated. The following conditions must be ob- 
served: Two or three fractions of powder of optimal size should be used. The powder 
particles should be able to be compacted and should be of relatively simple shape. ere 
should be no significant roughness on the particle boundaries. The duration of vibration 

eq Apould be limited by the time required for final placing of the particles, especially for 
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eS “ABSTRACT “the “gAsorption effect of fusible metallic coatings on the mechanical 2 if 7 

properties. of relatively harder -toefuse metals has been studied, The experiment cae 
dan electron 4yradiation of polyeryatalline zinc samples coated with fusible. _ 
), and Zn-Pb (97 atomic | : 


ee involve 
mn-Sn (85 atomle % gn), Zn-Cd (73.2 atone % Cd), 
The electron doses obtained from a! 


4 Pb). - The electron energy used was 1-1.2 Mev 

‘Vnear’ accelerator varied from 1016 to 3.7 x 1017 electrons/em@. ‘The jrredietion. | 

of nsity of the electron flux, the iyradiation area. 

tance from the accelerator window, end by the Srradiation time inter- : 

tion between the relative hardening and the jrradiation time at a 
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TITLE: Influence of electron~ and_slphaeradiation. n microhardness of sing loa a 
cadmium in the. presence of tin, 


"SOURCES. Finika notallov i netallovedentye, Vole Vv, nOe ly 19635 628-631 


i TOPIC TAGSs In microhardness, Ca microhardness, radiation effect, Zn, Cd, Sn, 
“Za-Sn, Ansa 


ABSTRACTS - Saipias Aes Zn and Od eR their alloys with tin were Pecan oe an: 
‘electron flux with the energy 1 Mev and to alpha»radiation. Their microhardness. =| -_ 
‘was ‘subsequently measured with the PMT~3 devicee The samples were cut from Zn and |.) 
‘Gd foil 0.2 mm thick.and electrolytically coated with a tin layer 3 microns thick. | 
The effect of the neutron and alpha-~radiation on the microhardness of the matal 

‘eovered by a solid coating. and the effect on the surface activity/Of a liquid 


‘coating have been studied. The authors concluded that 2neSn samples showed a larg='— 
-er increase in microhardness (0%) than Cd<Sn (17%)_ The largest microhardness * 
‘4ncrease was obtained by the alphaeparticle bombardment of the Zn-Sn samplese The: . 
‘thickness of the hardened sone corresponds to the depth of alpha~particle penetra~ jy” 
tone The irradiation also increased the surface activity of'a tania. coating. mp 
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TITLE; Combined effect of radioactive esas fend eccuiy on mechanical 
properties of_zinc 8 erys 4 eee 
\ 


SOURCE: Fizika Veteriov 4 metallovedentye, v. 16, no. 1, 19635, 44-50 


TOPIC TAGS: zinc single erystal, mercury-~treated crystal, crystal tensile 
strength, crystal auctility, electron-bombardment effect, @-particle-bombardment _ 
effect, B~par sicle-bombardment effect, Y-ray-irradlation effect, combined 
nercury-treatrent-irradiation effect, stress relaxation 


ABSTRACT: ‘Tension tests have been conducted on mercury-coated specimens of zinc: 
single crystals 10 mm ‘Long and 1 mm in diameter, bombarded with a- and Beparti- . 
cles or Yeray3 from Pu 229 p>*, and Co®°, and uncoated specimens bombarded with 
electrons, B-particles, or Y-rays. After bombardment for %—5 min the uncoated 
specimens were stretched, with a three-minute rest under load after the first 

: minute and after each subsequent three-minute loading, The tes% results showed 

° | that electron, f-, or y-irradiation increases the tensile strength and ductility 
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by intensifying the stress relaxation and increasing the plastification of zinc | 
single crystals. The latter process appears to be associated with the appear- 
ance and annihilation of radiation defects rather than with the migration of 


mented by diffusion flow during the final rest periods. Additional vacancy- 
atom Frenkel pairs introduced by 4yradiation facilitate the process. The 
stretching at 20 and “196 of mercury-treated specimens previously pombarded 
py G- or B-particles for up to 1550 hr or 4rradiated by Y-rays for up to 
1450 br showed that short-time irradiation increased the ductilityiend, to & 
esser extent, the tensile strength, particularly at -196. The maximm increase 
in tensile strength was 35% at -196C, after an exposure of 16~—18 br. After 
exposure for longer than 1000 hr, the tensile strength dropped by 50% at sub- 
zero temperatures and by 1580p at 200. Elongation of the specimens followed 
a similar pattern: & 500 increase in dQuctility occurre after exposure for 
'  Q5—__26 hr; after Purther exposure, gradual eubrittlement curred, Strangthen- - 
1 ing after comparatively short exposure to radiation is associated with tus ine 
| duction of radiation defects and intensification of the diffusion penetration 
of mercury into zinc (alloying). The sharp weakening of the crystals after 
exposure for over 1000 hr is the result of coagulation of radiation defects 
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and formation of new internal interfaces. Migration of meroury to these in- ; 
terfaces sharply lowers the free surface energy, and consequently the strength 
/° and ductility. Orig, art. has: 6 figures. 
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Combined effect of irradiation and of a surface~active mediun 

on the mechanical properties of single metal crystals, Zhur. 

fiz,khim, 37 no.8:1893-1896 Ag '63. (MIRA 16:9) 
(Metal crystals) (Radiation) (Surface-active agents) 
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erties of salt mixtures during the 
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TITLE: Investigation of the lubricating prop 
. pressure heat treatment of metals 


SOURCE; Fiz.-khim. zakonomernosti deystviya smazok pri obrabotke metallov 

davleniyem. Moscow, Izd-vo AN SSSR, 1963, 115-120 

‘ TOPIC TAGS: salt mixture, lubricant, lubricating property, heat treatment, metal, 
metal alloy, salt eutectic, corrosion, wire drawing 


such as graphite, liquid glass, or mineral 


’ ABSTRACT: 

- oils prove unsatisfactory during hot pressure working of stainless steels, some 

’ new lubricants such as salt mixtures have been investigated.. The following 
galt mixtures have been tested: (1) Nitrate-nitrite salts, applied during punch- 
ing of aluminum alloys. These have proved dangerous because of their explosive 
properties; (2) Salts such as MgGlo, KCl, NaCl, ZnClz and K2504; (3) Melts con- 
taining ZnCi2 and ZnS; (4) Melts such as PbClo; (5) Mixtures containing salts of 

Sn; (6) Melts such as Cd-salts, Li-salts, and salt mixtures such as phosphates. 


Two groups of eutectic mixtures may be distinguished: (a) Sait mixtures forming 
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, Cl5- lubricant showed a aini- 
versus temperature with eutectic ZnCly-KCl applied as 4 
mum close to 200C whereas the eutectic temperature appeared lowest near 230C, 
Orig. art. hast 1 figure and 3 tables. 
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“AUTHORS: ©. Troitskiy, 0. A., Jikhtman, V.1.— 
TITLE: . . The anisotropic action of electron and gamma radiation 


- on the deformation, of zinc single erystals in brittle state _ 


8 


PERIODICAL: | Akademiya nauk SSSR. Doklady, v. 148, no. 2,°1963, 332-334 


TEXT; ‘A mercury layer can reduce the strength and ductility of zinc age 
‘single crystals considerably. This effect is further intensified when Vv. 
h mercury covered zine sample is exposed to gamma or beta radiation. . i 


a9 Tensile tests with amalgamated Zn irradiated during the process of . 
- deformation showed that the orientation of the arystal base plane toward 
the source of radiation is of essential significance. The crystal became 
more brittle when the base plane was perpendicular to the direction of 
irradiation, and it became more ductile when the base plane was parallel 
to the direction of irradiation. This effect, though weaker, was also 
observed on samples without a surface-active medium. There are 4 figures. 
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pes TEXT: a a & Tae “gathore “investigate the of more or less prolonged lrradiation 

2. OF: amalgam ed: single ‘erystals of zine with B-,o-, andy - emitters of the 
- Jaboratory type. The zine erystals, 10 mm long and ~2. 1. mm in diameter, were grown 
oy ky. the zone. “melting: method , and coated with mercury “Sof the contact deposition 
method. “After irradiation, the crystals were subjected to the presence of 
-. tests of comressive strength and plasticity at ~196°C and +20°C, which pevesled 
Bee decrease in ne strength and Hastieity of the specimens. There are 3 figures. 
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| AUTHOR: Shatalova, Ke my Gorbunov, N. oie ; Likhtman V.1. 


| “PITLE: Investigation of density ‘distribution over the height of briquets during 
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Z| CITED SOURCE: Tr..7 Vees. nauchon tekhn, konferentsii po o poroshk, m metallur- =e 


{git Yerevan, 1904, 1015105 
“TOPIC. TAGS: powder mistal com action vibration, tungsten, 2, bal ‘aiedde * 
—— et 


‘density © ! a 
“TRANSLATION: An investigation was made of density distribution over the height. eee 


' of briquets, after vibration” compacting at a frequency of 260 cycles; the powder _ 
was a mixture of tungsten. powders containing 20% cobalt, wetted with a solution of | = 
glycerin in alcohol (0.3 glycerin), The diameter of the priquets was 20 mm, and, - 
the height from 7. ‘15 to 106,80 mm, The compacting pressure in all cases was 
25 kg/ mom, ‘The vibrates were anton ely sepestecs in the layer of the briqueta ~* 
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at a distance of 10-20 mm from the source of the vibrations. Application of the | 
principle of a floating die decreases the nonuniformity of the density. Forced : 
vibration of the die-mada it possible to reduce the nonuniformity of the density 
distribution in high briquets. Vibration compacting permitted production of bri-~ 
' quets with a higher ratio of height to diameter and with a better density distribu- 
tion than by static pressing, M. Bal'shin 
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SHATALOVA, Irina Georgiyevna, kand. tekhn. nauk; GORBUNOV, 
Nikolay Stepanovich, prof., doktor khim. nauk; LIKHTAN, 
Vladimir Iosifovich, prof. doktor fiz -matem. fauk; 


REBINDER, P.A., akademik, otv. red.; CHERNYAK, A.L., red. 


a [Physicochemical principles of the vibrational compression 
of powdered materials] Fiziko-khimicheskie osnovy vibratsion~- 
nogo uplotneniia poroshkovykh materialov. Moskva, Nauka, 
1965. 162 p. (MIRA 18:3) 


1, Rukovoditel' Instituta fizicheskoy khimil AN SSSR (for 
Rebinder). 
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| TITLE: Method for applying aaeine film. Class 23, bat 172445 


SOURCE: Bytiletent izobreteniy i tovarnykh ‘mnakov, no. 13, 1965, 55 
TOPIC INES ‘Lubrication, film jubrication, noise. aumEtceut 
i SS 


ABSTRACT: ‘This Author eeaienks introduces a nethod tor hot working al and: 
its oe n which the anodized ed serves as the lubricant. a 7] AZ)) 
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i |. | AUTHORS: _ Dymkovakiy, Ne Vo} enen ye I. 2 ia : 
‘| RITER: Friction and wear of graphite materiale during operation in fluid contact |* 
‘1- face seals. . ae ; Ret he 


| SOURCE: AN SSSR. Nauchnyy sovet po treniyu 1 smazkam, Teordya amazochnogo 
deystviya 1 novyye materialy (Theory of lubricating action and new materials), 
Moscow, Izd-vo Nauka, 1965, 85-88 : 


=f tS Ce \ 
TOPIC TAGS: ciiath es: lubricant seal, wear seal 


ABSTRACT: The friction and wear of graphite (compressive atrength 1700 kg/en*, 


| elastic modulus 1200 kg/m, impact strength 3.5 kg cm, 17% porosd&ty) rings with | 
12- and 18mm wide contact surfaces rubbing against steel (2Kh13)l ings with 

-| Smooth surfaces and surfaces having 12, 36, and 60 radial grooves (6 mm wide, 

 O.4-0.7 mm deep) were investigated at a speed of 6,5 m/seo and maximum contact: - 


‘pressure of 19.5-25 kg/cm” (in water), Before testing, the rings were worn in eu 
by gradual increase of load, and then the wear and the friction torque wore meas- |——' 
ured at maximum load for up to 50 hours of operation, It was found that the 
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. formation of transverse cracks in the steel rings and g¢companying high graphite 
wear could be decreased by using soft steel (HRC16-20)\'nd that the friction 
torque would decrease by a factor of 2-3 in that case, Tests with 12-mm wide 
graphite rings and radially grooved steel rings showed decreased cracking but 
resulted in high graphite , a8 it was found that only 30-50% of the graphite 
surface was in good contg<t, Increasing the contact width to 18 mm showed that 
this procedure, combinedywith the grooved rings, provided low friction torque, 
minimum friction cracks,\ind acceptably low graphite wear (0,2-1,5 micron/hr 
_after run-in). The contact surfaces were found to be worn mirror-emooth, indica- 
ting that a water film was supporting the load. Orig. art. has: 1 table. 
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erm: Reduction ‘in surface. tension of solid netals when atoms from melts of sur- 
es face-active. metals. are. absorbed on their surfaces . ae 


te a 
“source: Finiko-knimicheskaye nekhanika mater lov, ve ‘UL, no, 2, 1965, “gu- 198 Lx 


‘TOPIC TAGS: “surface tension, zinc, thin gti surface active agent i 


“lpestact the: nuprece tension: of solid sell tes measured during adsorption of a 
Coo sivapLous - quantities of gallium. The surface tengion of zinc covered with a thin lead_ 
~ i £i4m (2°y thick) was “also: ineagured. The "zero" creep method developed by Tamman ‘and, 
» Uddin was used. (G. ‘Tamman, W. Boehme, Ann. Phys., 1932, 12, 820; H. Udin. A. Shaler, | 
Es iT. Vulff, Journ. of: ‘Metala, 1949, 1, 186). The pethod is based on the fact that the: 
'specinen ‘expands - at temperatures. close to the melting point when it is loaded above | 
- ta certain. limiting. value Po, while contraction due to surface tension is observed at. 2 
“loads ‘below Pg.” Thus the zero creep load Pq exactly balances the surface tension. . : 
"Thus for foll we-have the condition Py= ao whera a ia the width of the foil and o is: 
surface | tension. ’ The results of a ema eau of creep for zine foil coated |. 
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